Nongenomic steroidal modulation of high-affinity serotonin transport.
The ability of steroids to modulate high-affinity 5-HT transport was investigated using cell-based models which stably manifest all known properties of this transport system. beta-Estradiol (E2) exhibited noncompetitive, and possibly allosteric, inhibition of both radiolabeled serotonin ([3H]5-HT) transport by, and radiolabeled cocaine congener ([3H]CFT) binding to, this system. Such inhibitory effects were observed within short time courses and unlikely to result from genomic effects normally ascribed to estrogen action. Rather, such nongenomic effects on 5-HT uptake were more akin to modulatory effects of select steroid metabolites on other plasma membrane systems such as neurotransmitter receptors and ionic channels. Beyond E2, preliminary examination of other steroid metabolites and synthetic steroid receptor agonists/antagonists revealed that inhibition of 5-HT transport is additionally attributable only to estriol (E3, an E2 metabolite) and tamoxifen (a nonsteroidal, E2 receptor antagonist). These findings indicate that the present form of transport modulation is only rendered by select compounds and not a general property of steroidal and related agents. Assessments of covalent conjugates of E2 suggested that E2 interacts with the transporter protein at allosteric site(s) inaccessible from the extracellular domain. These findings collectively suggest that steroid-mediated regulation of 5-HT transport may be a physiologically relevant mechanism, and that antidepressant as well as psychostimulant effects in vivo may contain a steroidal component.